Effects of binge ethanol on lipid homeostasis and oxidative stress in a rat model of nonalcoholic fatty liver disease.
Excess fat accumulation renders the liver more vulnerable to ethanol, but it is still unclear how alcohol enhances lipid dysmetabolism and oxidative stress in a pre-existing steatosis condition. The effects produced by binge ethanol consumption in the liver of male Wistar rats fed a standard (Ctrl) or a high-fat diet HFD were compared. The liver status was checked through tissue histology and standard serum parameters. Alteration of hepatic lipid homeostasis and consequent oxidative unbalance were assessed by quantifying the mRNA expression of the lipid-regulated peroxisome proliferator-activated receptors (PPARs), of the cytochromes CYP2E1 and CYP4A1, and of some antioxidant molecules such as the metallothionein isoforms MT1 and MT2 and the enzymes catalase and superoxide dismutase. The number of adipose differentiation-related protein (ADRP)-positive lipid droplets (LDs) was evaluated by immunohistochemical staining. As a response to the double insult of diet and ethanol the rat liver showed: (1) a larger increase in fat accumulation within ADRP-positive LDs; (2) stimulation of lipid oxidation in the attempt to limit excess fat accumulation; (3) induction of antioxidant proteins (MT2, in particular) to protect the liver from the ethanol-induced overproduction of oxygen radicals. The data indicate an increased susceptibility of fatty liver to ethanol and suggest that the synergistic effect of diet and ethanol on lipid dysmetabolism might be mediated, at least in part, by PPARs and cytochromes CYP4A1 and CYP2E1.